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Abstract 
It is difficult to evaluate the performance of the different companies feasibly and fairly only depending on experts. An 
evaluation model based on TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) is built to solve 
this problem. In this model, the method of data processing and the evaluation algorithms are analyzed detailed.  By 
means of the evaluation model, eight electric power supply bureau of Chongqing are evaluated in this paper, and the 
results show feasibly and reasonably. 
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1. Introductiona
Electric power enterprise is the important company involved of the country and the people. With the revolution 
of the electric system, the government puts forth more requirement than before it does. As we know, the power supply 
bureau is one of the most important part in the power system. As a result, it is necessary to make a performance 
evaluation for the power supply bureaus. However, there are much difference between the various electric power 
bureaus, so that it is difficult to evaluate such many bureaus in fairly and rationally. Usually, the methods to evaluate 
the different companies include expert scoring method, statistics decision making, and  AHP（Analytical Hierarchy 
Process. Some research on these evaluation methods shows that[1-4], the expert scoring method mainly depends on 
the experts’ judgment and scores so as to get the evaluation results at some random. The statistics decision-making 
method relies on many data to support the evaluation and some qualities’ data can not include. As for the AHP which 
put forth by Saaty, it is a famous evaluation method to evaluate the complex system with many layers indexes, but it 
also needs to many experts provide the scores in 9-scale or 5-scale. 
As far as the different power supply companies concerned, we need think about comprehensively the index 
system. That is to say, we not only need consider the effective index of the companies, but also need analyze the cost 
indexes such as the management cost, loss rate and so on. And therefore, it is not proper to evaluate the power supply 
bureaus in above methods, and we need to quire a more proper evaluation method to fulfill the evaluation project. 
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However, we can find out that the data to evaluate the power supply bureau are come from many indexes. The 
characteristic of the data includes that they comes from different indexes, the type unit are different, they are 
heterogeneous. Some researches are showing the multi-attribute evaluation method can be applied in such conditions 
[5-6]. 
Considering of the feature of the data, an evaluation model based on TOPSIS(Technique for Order Preference by 
Similarity to Ideal Solution) is built to comprehensively evaluate the different alternatives . TOPSIS method is also 
multi-attribute evaluation method. By means of this model, the power supply bureaus in Chongqing city are applied 
to evaluate in reasonable way. 
2.  Performance Evaluation model Based on TOPSIS 
2.1. The main process of the evaluation model 
In order to describe the evaluation model, we build an abstract evaluation model in this paper. The 
evaluation mainly includes the content as follows. First step is the build a evaluation indexes system; and 
then collect the supporting data and process the evaluation data; third step is built the evaluation model. 
The detailed steps are shown in the following figure.1. 
Fig.1 the general flow chart of the evaluation model 
2.2. Build the evaluation indexes system 
The general evaluation indexes system is built in figure.2. Ai is the index i, which describes the system attributes 
of the alternative. For the indexes, there are three types of the indexes; one type is the effect index, which value is the 
more, the better. The second type is the cost index, which value is the more, the worse. The third type is the proper 
index, which between the two indexes. 
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Fig.2 The abstract evaluation index system on the performance 
2.3. Performance evaluation model based on TOPSIS 
TOPSIS method is the Technique for Order Preference by Similarity to Ideal Solution. Its main idea is to 
evaluate the alternatives by means of the measurement scale named Euclid distance. This evaluation can evaluate 
many alternatives, which have multi attributes. 
The evaluation method based on the TOPSIS is very fit for evaluating the performance of the  alternatives which 
have many heterogeneous indexes. In fact, this method is built on a decision making matrix, which different rows in 
some column index have the same attributes. This is the reason that the heterogeneous data can be compared in the 
evaluation model. 
Before the evaluation, it is necessary to collect the support data. Combining with the evaluation indexes system, 
we can get the data or attribute values from the different evaluation indexes. Using such data or attributes values, we 
can build the evaluation matrix C , see the Table 1.  In this table, the row denotes the alternatives, and the column 
stands for the attributes of the indexes.  
Table 1 alternative-attribute information 
alternative attribute 1 attribute 2 … attribute n          
alternative1 C11 C21 … C1n 
… … … … … 
alternative n Cn1 C22 … Cnn 
Cij describes the jth attributes of the ith alternative. 
The evaluation method based on the TOPSIS is describes as follows. 
Firstly, convert the attributes in table 1 into the decision matrix C. 
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As far as the data from the matrix C concerned, the attributes from the same column can be compared with 
different rows. In order to be convenient to evaluate the different alternatives, we need to standardize the matrix C 
into matrix R with the unit rij in formula (1).  The matrix R is the foundation of the next evaluation. 
 Secondly, get the Ideal alternative and negative-ideal alternative 
To get the ideal alternative and negative-ideal alternative， it depends on the type of the indexes. Different type 
index has different mode of process. The ideal alternative vector point is x* in  the formula (2).  
* * *
1 2{(max | ), (min | ') | } [ , , ..., ]ij ij n
ii
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At the same time, the negative-ideal alternative vector point is x－ in  the formula (3)：
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In the formula (2)(3), M is the set of the alternative, J and J’ is the effective type and cost type respectively. 
Thirdly, compute Euclidean distance of each alternative to the ideal alternative or the anti-ideal alternative. 
The Euclidean distance of the i alternative to the ideal vector point. 
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The Euclidean distance of the i alternative to the negative- ideal vecter point. 
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Fourthly, calculate the degree of each alternative approaching the ideal alternative Ci in formula (6). 
*/ ( )i i i iC S S S
− −= +                                 （6）
According to the formula (6), the degree of an alternative is larger, that means that the better the alternative is. 
3.  Application example 
In the application example, the performance of several power supply bureaus in Chongqing is evaluated based 
on the above evaluation model. 
3.1. evaluation indexes system 
Pointing to the real situation of the power supply bureaus, the indexes system of the performance is created to 
reflect the companies in this paper (see in figure 3).  With the indexes system, we can collect the data that can support 
the evaluation to make a good decision on the different bureaus reasonably.  
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Fig.3. performance evaluation indexes system of power supply bureau 
3.2. The evaluation data collection of the bureau 
The evaluation data of eight power supply bureaus in Chongqing is collected from the annual statistics of power 
system of 2010. During the evaluation process, the eight power supply bureaus are seemed as the alternatives set, and 
the data or the attributes value from the indexes are the reference value to evaluate. In above indexes, A1 to A5 
indexes are effective type, and the A6 is the cost type.  
Table 2 the data collection information 
Power supply 
bureau 
Price per 
Million
KWH   A1 
Power
Supply  
Volume  A2
Income of 
taking 
A3
Work 
effectiveness 
A4
Current 
asset  A5 
Ratio of 
Line lost  
A6
Wanzhou 432.37 45.14 16.14 28.5 360.89 3.11 
Shapingba 643.9 41.56 18.4 43.5 699.39 6.01 
Yangjiaping 621.28 52.74 32.76 41.6 688 4.11 
Nanan 627.23 39.94 23.58 38.5 721 6.57 
Beipei 610.8 35.37 16.96 28.4 620 4.74 
Yongchuan 518.83 30.29 14.09 19.92 615 5.21 
Changshou 486.14 74.98 32.92 45.38 650 2.45 
Bishan 464.06 22.02 10.2 30.8 610 3.61 
Noticing : above data mainly are abstracted from the annual statistics data of electric system in 2010. 
3.3. data pre-process and evaluation appliction 
The data pre-process based on Topsis is used in this paper. With the method, we can get the original matrix C 
from the information in table 2. 
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Due to each of the index has different weight, it is necessary to think about the index weight for the original 
matrix. In this paper, we assume that the weight value for the indexes from A1 to A6 is W=( 0.11，0.16，0.24，
0.19，0.14，0.16).  Using the formula (1) and the weight vector, we can get the standard matrix P.  
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦
⎤
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣
⎡
=
58.04.859.545.25.31.51
39.0916.89.70.125.53
84.01.868.34.38.41.57
76.08.864.51.47.52.67
05.110132.766.54.60.69
66.03.969.786.74.83.68
96.09.973.84.46.683.70
5.05.5042.578.32.756.47
P
In the course of evaluation, all the evaluation indexes need to unify in the same type. Considering of the A6 
index is the cost type index, and therefore, we change the column index A6 by getting their reciprocals. For example, 
A6=（0.5,0.96,0.66,1.05,0.76,0.84,0.39,0.58） T, then the A6 reciprocals are A6’=(2.0, 1.04, 1.52, 0.95, 1.32, 
1.19 ,2.56, 1.72).  
Then the unified matrix U is gotten as follows: 
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From the matrix U, the Ideal alternative vector can select as IdealAltern=(70.83,12.0,7.86,8.6,101,2.56). 
At the same time, the negative-ideal alternative point can select as negative-idealAltern=(47.56, 3.5, 2.45, 3.8, 
50.5, 0.95). 
By means of the formula (4), we can get the Euclidean distance of each alternative to the ideal alternative as 
follows：IdealDis=(129.76,7.29,6.56,6.62,16.75,22.5,20,27.24). 
Get the Euclidean distance of each alternative to the anti ideal alternative as follows: negative-
idealDis=(100,53.12,50.97,55.14,41.39,36.89,42.46,35.15). 
Combined with the ideal and anti deal distance, we can get the degree F which any alternative approaching the 
ideal alternative, By the meantime, far way from the negative alternative.F =(0.435, 0.879,  0.8859,  0.8928,  0.7119, 
0.62,  0.6798,  0.564). 
According to the approach degree F, we can rank all the alternatives from good to bad. And therefore, the 
evaluation results are ranked as follows: 
Wei Huang and YanYan Huang\ / Energy Procedia 14 (2012) 899 – 905 905
 Author name / Energy Procedia 00 (2011) 000–000 7
Table 3 the rank of the eight power supply bureaus 
Power supply bureau (alternatives) approach degree Rank  
Wanzhou 0.435 8 
Shapingba 0.879 3 
Yangjiaping 0.8859 2 
Nanan 0.8928 1 
Beipei 0.7119 4 
Yongchuan 0.62 6 
Changshou 0.6798 5 
Bishan 0.564 7 
Based on the results, the alternative 4(Nanan) is the first rank of  all the bureaus, and the Yangjiaping is the 
second , the third is the Shapingba bureau. In fact, the rank three bureaus are the  best  effective power supply bureaus, 
and therefore, the evaluation results are reasonable. 
4. Conclusion 
In this paper, pointing to the problem that how to evaluate the performance of different companies, a method 
based on Topsis is detail built to solve the question. By means of the evaluation model, several power supply bureaus 
are evaluated for their performance. The evaluation results show that the evaluation method is feasible and reasonable. 
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